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GEORGIA DEPARTMENT OF TRANSPORTATION
PRECONSTUCTION DIVISION - OFFICE OF BRIDGE & STRUCTURAL DESIGN
THE ANALYSIS AND DESIGN OF PIERS FOR BRIDGES - V 4.2.07 - AASHTO SPECS 1984 INTERIM
REVISED: JUNE 30, 2008
44' CURB-CURB; 6 BEAMS; 125' SPAN; 50' TALL; BRIDGE 2A ; PIER 13

PROB.

DESIGN DATA

DESIGN NO. NO. NO. SKEW ANG F'C FC N FY FS EC ES CONC. z ® % % CAP REINFORCING STEEL *
OPTIONS CAN COL LLC D M S PSI PSI PSI PSI KSI KSI STRAIN FACT MAIN STR MAX MAX MIN MIN TOP
SIZE SIZ TOP BOT SIZE NO. CL.

DDDL 2 1 13 0-00-00 3500. 1400. 8. 60000. 24000. 3409. 29000. 0.0030 170. 11 5 16 16 11 2 2.00
COLUMN REINFORCING STEEL R KL ocC OF CM BD1 BD2 IMPACT SOIL WT ALL.S.P. MIN MAX EDGE PILE REBAR ALL.

NO. 0001

CAP

MIN DEPTH BOT
S.SP INCR. CL.
4.00 3.00 2.00

PILE ALL.PILE I

MIN.P MAX.P CL.SP. CLEAR MODE COEF o KCF KSF PL SP PL SP DIST DEPTH CLEAR CAPACITY UPLIFT P
1.00 8.00 2.50 3.750 2 2.00 0.70 0.90 1.00 1.00 0.75 18.87 0.120 0.000 3.00 9.00 1.250 1.000 3.000 235.000 -9.999
CAP DATA
CN C L A DE BC BE DH LH XB1 XB2 XB3 XB4 XB5 XB6 XB7 XB8
11 L 23.625 8.000 4.000 6.000 6.000 4.000 15.625 20.445 8.178 4.267
12 2 SAME AS CANTILEVER 1
COLUMN DATA
CNPITS HT A DT BT DB BB DL FLEX ND NB SZ ND NB SZ ND NB SZ ND NB SZ SLOPE EP AP
211 cT 50.000 0.000 16.000 6.000 16.000 6.000 6.000 0.000 16 6 11 16 6 11 46 16 11 46 16 11 0.000 0.000 0.000
FOOTING DATA
CN S/P B D T DEL.B DEL.D DEL.T R.B/D R.D/B S.HT. NP SYM. BP DP SET.
31 p 18.000 18.000 3.000 0.500 0.500 0.250 1.000 1.000 2.500 4 3 0.000 0.000 0.000
gUPERSTRUCTURE AREA*STD. WIND ON SUPERSTRUCTURgRg“$Eﬁ§I¥§Eg * WIND FORCE ARM * WIND ON PIER
TRANS. LONG. WIND FT1 FL1 FT2 FL2 FT3 FL3 FT4 FL4 FT5 FL5 APT APL PT PL
1219. 2438. 1 50 0 44 6 41 12 33 16 17 19 7.375  7.375 6.475 24.599
GROUP III WIND
STD. * WIND ON SUPERSTRUCTURE INTENSITIES * STD. * WIND ON LIVE LOAD INTENSITIES LENGTHS OF LL * WIND ON LL ARMS
WIND FT1 FL1 FT2 FL2 FT3 FL3 FT4 FL4 FT5 FL5 WIND FT1 FL1 FT2 FL2 FT3 FL3 FT4 FL4 FT5 FLS TRANS. LONGI. APT APL
1 5 0 44 6 41 12 33 16 17 19 1 100 O 88 12 8 24 66 32 34 38 125.0 250.0 15.583 15.583
MISCELLANEOUS FORCES
CENTRI. TRACTION FORCE AND ARMS EXPANSION SHRINKAGE STREAM FLOW
FT FL APT APL COEFFICIENT COEFFICIENT PT PL
11.848 8.900 15.583 15.583 0.00018000 0.00044000 0.000 0.000
DEAD LOAD SUPERSTRUCTURE AND LIVE LOAD CASES
I.D. NL Pl P2 P3 P4 P5 P6 P7 P8 P9 P10 P11 P12
D.L. 0 249.296 293.946 0.000 734.865 0.000 293.946 249.296
LL1 1 73.775 53.698 0.000 0.000 0.000 0.000 0.000
LL 2 2 73.775 99.767 0.000  81.404 0.000 0.000 0.000
LL 3 3 73.775 99.767 0.000 193.985 0.000 14.893 0.000
LL 4 1 0.000 0.000 0.000 0.000 0.000 53.698 73.775
LL5 2 0.000 0.000 0.000  81.404 0.000 99.767 73.775
LL6 3 0.000 14.893 0.000 193.985 0.000 99.767 73.775
L7 1 0.000 23.381 0.000 104.092 0.000 0.000 0.000
LL 8 2 37.581 104.092 0.000 113.273 0.000 0.000 0.000
LL 9 3 37.581 104.092 0.000 203.165 0.000 37.581 0.000
Lo 2 0.000 30.481 0.000 193.984 0.000 30.481 0.000
LL1l 3 44.681 111.192 0.000 196.065 0.000 30.481 0.000
L2 2 73.775  53.698 0.000 0.000 0.000 53.698 73.775
LL13 3 73.775 99.767 0.000  81.404 0.000 53.698  73.775
0 COLUMN MOMENTS(KIP-FEET), SHEARS(KIPS), REACTIONS(KIPS)
TRANSVERSE * LONGITUDINAL
LOAD coL PC MT A% MB RF ML MR MT \ MB MF
UNIT F.AT CL.CAP 1 0.000 -6.000 1.000 50.000 0.000 0.000 0.000 6.000 1.000 50.000 50.000
DEAD LOAD TOTAL 1 %}gg.ggg 0.000 0.000 0.000 2738.899 10194.030-10194.030 0.000 0.000 0.000 0.000
TRAC. FORCE 1 LN 1 0.000 0.000 0.000 0.000 0.000 0.000 0.000 -192.089 -8.900 -583.689 -583.689
CENT. FORCE 1 LN 1 0.000 -255.715 11.848  777.027 0.000 0.000 0.000 0.000 0.000 0.000 0.000
WIND ON SUBSTR. 1 0.000 -38.850 6.475  323.750 0.000 0.000 0.000 -147.594  -24.599 -1229.950 -1229.950
GROUP 2 WIND 11 1 0.000 -854.056 67.425 3820.756 0.000 0.000 0.000 -147.594  -24.599 -1229.950 -1229.950
GROUP 2 WIND 1 2 1 0.000 -854.056 67.425 3820.756 0.000 0.000 0.000 147.594 24.599 1229.950 1229.950
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GROUP 2 WIND 2 1 1 0.000 -756.232 60.111 3401.115 0 0.000 -343.244  -39.227 -2069.231 -2069.231
GROUP 2 WIND 2 2 1 0.000 -756.232 60.111 3401.115 0.000 0.000 0.000 343.244 39.227 2069.231 2069.231
GROUP 2 WIND 31 1 0.000 -707.319 56.454 3191.295 0.000 0.000 0.000 -538.893 -53.855 -2908.513 -2908.513
GROUP 2 WIND 3 2 1 0.000 -707.319 56.454 3191.295 0.000 0.000 0.000 538.893 53.855 2908.513 2908.513
GROUP 2 WIND 4 1 1 0.000 -576.886 46.702 2631.774 0.000 0.000 0.000 -669.326 -63.607 -3468.034 -3468.034
GROUP 2 WIND 4 2 1 0.000 -576.886 46.702 2631.774 0.000 0.000 0.000 669.326 63.607 3468.034 3468.034
GROUP 2 WIND 51 1 0.000 -316.020 27.198 1512.732 0.000 0.000 0.000 -767.151 -70.921 -3887.675 -3887.675
GROUP 2 WIND 5 2 1 0.000 -316.020 27.198 1512.732 0.000 0.000 0.000 767.151 70.921 3887.675 3887.675
GROUP 3 WIND 11 1 0.000 -526.004 32.728 1966.014 0.000 0.000 0.000 -44.278 -7.380 -368.985 -368.985
GROUP 3 WIND 1 2 1 0.000 -526.004 32.728 1966.014 0.000 0.000 0.000 44.278 7.380 368.985  368.985
GROUP 3 WIND 2 1 1 0.000 -464.282 29.033 1741.748 0.000 0.000 0.000 -167.722 -14.768 -817.518 -817.518
GROUP 3 WIND 2 2 1 0.000 -464.282 29.033 1741.748 0.000 0.000 0.000 167.722 14.768 817.518 817.518
GROUP 3 WIND 31 1 0.000 -433.421 27.186 1629.614 0.000 0.000 0.000 -291.166 -22.157 -1266.052 -1266.052
GROUP 3 WIND 3 2 1 0.000 -433.421 27.186 1629.614 0.000 0.000 0.000 291.166 22.157 1266.052 1266.052
GROUP 3 WIND 4 1 1 0.000 -351.126 22.261 1330.592 0.000 0.000 0.000 -373.462 -27.082 -1565.074 -1565.074
GROUP 3 WIND 4 2 1 0.000 -351.126 22.261 1330.592 0.000 0.000 0.000 373.462 27.082 1565.074 1565.074
GROUP 3 WIND 51 1 0.000 -186.534 12.409  732.547 0.000 0.000 0.000 -435.184 -30.776 -1789.341 -1789.341
GROUP 3 WIND 52 1 0.000 -186.534 12.409  732.547 0.000 0.000 0.000 435.184 30.776 1789.341 1789.341
LIVE LOAD LL 1 1 127.473 -2167.043 0.000 2167.043 127.473 2167.043 0.000 0.000 0.000 0.000 0.000
0 COLUMN MOMENTS(KIP-FEET), SHEARS(KIPS), REACTIONS(KIPS)
TRANSVERSE * LONGITUDINAL

LOAD coL PC MT A% MB RF ML MR MT \ MB MF
LIVE LOAD LL 2 1 254.946 -2732.172 0.000 2732.172  254.946 2732.172 0.000 0.000 0.000 0.000 0.000
LIVE LOAD LL 3 1 344.178 -2294.531 0.000 2294.531 344.178 2458.954 -164.423 0.000 0.000 0.000 0.000
LIVE LOAD LL 4 1 127.473 2167.043 0.000 -2167.043  127.473 0.000 -2167.043 0.000 0.000 0.000 0.000
LIVE LOAD LL 5 1 254.946 2732.172 0.000 -2732.172  254.946 0.000 -2732.172 0.000 0.000 0.000 0.000
LIVE LOAD LL 6 1 344.178 2294.531 0.000 -2294.531 344.178  164.423 -2458.954 0.000 0.000 0.000 0.000
LIVE LOAD LL 7 1 127.473 -286.815 0.000 286.815 127.473  286.815 0.000 0.000 0.000 0.000 0.000
LIVE LOAD LL 8 1 254.946 -2045.240 0.000 2045.240 254.946 2045.240 0.000 0.000 0.000 0.000 0.000
LIVE LOAD LL 9 1 344.177 -1425.810 0.000 1425.810 344.177 1840.716 -414.905 0.000 0.000 0.000 0.000
LIVE LOAD LL10 1 254.946 0.000 0.000 0.000 254.946  373.910 -373.910 0.000 0.000 0.000 0.000
LIVE LOAD LL11 1 344.177 -1713.226 0.000 1713.226  344.177 2049.746 -336.519 0.000 0.000 0.000 0.000
LIVE LOAD LL12 1 254.946 0.000 0.000 0.000 254.946 2167.043 -2167.043 0.000 0.000 0.000 0.000
LIVE LOAD LL13 1 344.177 -508.615 0.000 508.615 344.177 2458.954 -1950.339 0.000 0.000 0.000 0.000
0 CAP ANALYSIS AND DESIGN DATA

CAP MOMENTS AND SHEARS
MOMENTS (KIP-FEET) e SHEARS (KIPS)
POINT D.L.TOT. Gl MAX.+ Gl MAX.- G2 MAX.+ G2 MAX.- G3 MAX.+ G3 MAX.- DL T.LT DL T.RT Gl + LT Gl + RT Gl - LT Gl - RT
P1 -25.268 -25.268 -25.268 -25.268 -25.268 -25.268 -25.268 -16.397 -340.482 -16.397 -340.482 -16.397 -500.647
P 2 -3025.379 -3025.379 -4335.213 -3025.379 -3025.379 -3025.379 -3809.711 -396.560 -778.690 -396.560 -778.690 -556.725-1155.449
P 3 -6425.502 -6425.502 -9342.969 -6425.502 -6425.502 -6425.502 -8172.488  -815.902 -815.902 -815.902 -815.902-1192.662-1192.662
C 1L -13252.239-13252.239-19183.783-13252.239-13252.239-13252.239-16804.062  -890.782 -890.782 -1267.542
C 1R -13252.239-13252.239-19183.783-13252.239-13252.239-13252.239-16804.062 890.782 1267.542 890.782
P5 -6425.502 -6425.502 -9342.970 -6425.502 -6425.502 -6425.502 -8172.489 815.902 815.902 1192.662 1192.662 815.902 815.902
P 6 -3025.380 -3025.380 -4335.213 -3025.380 -3025.380 -3025.380 -3809.711 778.690 396.560 1155.449 556.725 778.690 396.560
P7 -25.269  -25.268 -25.269 -25.269 -25.269 -25.269 -25.269 340.482 16.397 500.647 16.397 340.482 16.397
CAP DESIGN DATA

TR AT TR POA OIS st AV/IN BARGSPAC M.SP AV/IN BARGSPAC IN. ST B RaTIO RATIO
P 1 -19.437 -19.437 3.12 2 # 11 3.12 2 #11 0.00 0.000 #5@ 0.00 24.00 0.060 #5@10.33 57.77 0.08 0.000 0.078
P 2 -2327.215 -2930.547 12.38 8 # 11 3.12 2 # 11 24.00 0.060 #5@10.33 24.00 0.143 #5@ 4.34 82.90 0.23 0.573 1.289
P 3 -4942.694 -6286.529 23.15 15 # 11 3.12 2 # 11 24.00 0.110 #5@ 5.62 24.00 0.110 #5@ 5.62 96.00 0.38 0.587 1.041
C 1-10194.030-12926.202 49.82 32 # 11 3.12 2 # 11 24.00 0.128 #5@ 4.83 24.00 0.128 #5@ 4.83 96.00 0.80 0.581 0.919
P 5 -4942.694 -6286.530 23.15 15 # 11 3.12 2 # 11 24.00 0.110 #5@ 5.62 24.00 0.110 #5@ 5.62 96.00 0.38 0.587 1.041
P 6 -2327.215 -2930.547 12.38 8 # 11 3.12 2 # 11 24.00 0.143 #5@ 4.34 24.00 0.060 #5@10.33 82.90 0.23 0.573 1.289
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P 7 -19.437 -19.438

3.12

2 #11

NOTE: *** FS/FZ RATIO EXCEEDS 1.0! *%*%*
0

T E C S
CN B GR LLC wC R S F F PF MTF MLF PM
1 T 11LL30.0 C 3484.1 -5879.0
1 B 31LL35.1 C
COLUMN DESIGN DATA
T B FACE1l B FACE 2 D FACE 3 D FACE 4
CN B NO.SIZE NO.SIZE NO.SIZE NO.SIZE AS PS
1 T 16#11 16 # 11 29 # 11
D1 B 16 # 11 16 # 11 29 # 11
F G LLID wC ES C S MT vT ML
133 3.1 C 3028.441 5657.874 59.176-2842.011
133 1.1 C 3936.973 7792.556 84.132-2528.427
133 3.1 C 3936.973 7355.236 76.929-3694.615
133 3.1 C 3936.973 7355.236 76.929-3694.615
1313 5.1 C 3936.973 6189.049 57.719-4374.890
1313 5.1 C 3936.973 6189.049 57.719-4374.890
133 3.1 C 3028.441 5657.874 59.176-2842.011
FOOTING 1 ANALYSIS/DESIGN
FOOTING SIZE BAR REINFORCEMENT STEEL
B D T P1/PA AS NO.SIZE SPAC. PLACEMENT
21.500 21.500 6.250 0.995 0.4

3.

12

2 #11 24.00 0.060 #5@10.33

PIER-44-6-125

COLUMN ANALYSIS AND DESIGN OUTPUT

CRITICAL COLUMN LOADS

MTM MLM PU

-50.0UT

MTU

0.0 3484.1 6023.1 2468.5 22326.1 38769.0

4008.0 6662.6-4374.9 4008.0 6813.0 5095.1 18176.5

1.6

6 50 # 4 @5.125 TOP TRAN 121.289 70.409 140.819
1 23 #11 @1.125 BOT.LONG 434.760 71.562 143.124

NUMBER OF PILES = 18 BP = 3.167 DP = 4.750

BD12 BD SumMPU

29 # 11 140.40 1.016 1.00 0.000 3896.
29 # 11 140.40 1.016 1.00 0.000 3596.

FOOTING 1 DESIGN LOADS

VL P4 P3
-46.187 165.241 104.712
-40.833 197.302 143.483
-60.042 214.813 136.126
-60.042 214.813 136.126
-71.248 235.606 142.412
-71.248 235.606 142.412
-46.187 165.241 104.712
RESULTS

* SECTION CAPA
MT. VB VP
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30913.5

SUMPC
162821.
162821.

P2
231.612
318.607
301.095
301.095
280.303
280.303
231.612

CITIES
DS

59.295

MLU
15888.8
23118.5

DEL.T
1.025
1.023

P1
292.140
372.426
379.783
379.783
373.496
373.496
292.140

FC

58.340 0.000

0.000

0.00 0.000 #5@ 0.00 57.77

PU/PM
6.430
4.537

DEL.L
1.181
1.165

MTF
68.402
90.340
88.923
88.923

420.536
420.536
68.402

0.08 0.000 0.078

B

D

72.00 192.00

72.00 192.00

™

R PHIC

1.000 2 0.70

1.000 2 0.70

VBF
0.000
0.000
0.000
0.000

66.352
66.352
0.000

26
34

34.
34.
34.
34.
26.

VPF
.565
.535

535

535

535

535

565

LOAD

MAX.

MAX.

MAX.

MAX.

MAX.

MAX.

MAX.

Pl
MT
vT
VP
ML
VL
P3



